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(57) ABSTRACT

A photoelectric coupling module includes a substrate, a pho-
toelectric unit, and a lens module. The substrate defines a
positioning recess. The photoelectric unit is positioned on the
substrate. The lens module includes a reflection surface, a
plurality of first lenses, and a plurality of second lens. Optical
axes of the first lenses cross optical axes of the second lenses
on the reflection surface. The lens module further includes a
positioning portion extending downward from a bottom sur-
face, and the positioning portion is received in the positioning
recess. The first lenses are aligned with the photoelectric unit.

16 Claims, 3 Drawing Sheets
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1
PHOTOELECTRIC COUPLING MODULE
CAPABLE OF PACKAGING FIRMLY

BACKGROUND

1. Technical Field

The present disclosure relates to photoelectric technolo-
gies and, particularly, to a photoelectric coupling module.

2. Description of Related Art

Photoelectric coupling modules generally include a sub-
strate, a photoelectric unit, and a lens module. The photoelec-
tric unit is positioned on and electrically connected to the
substrate. The lens module is supported on the substrate,
covering the photoelectric unit, and includes lenses aligned
with the photoelectric unit. If the photoelectric unit is not
aligned with the lenses of the lens module, an optical usage
efficiency of the photoelectric coupling module is decreased.

Therefore, it is desirable to provide a photoelectric cou-
pling module that can overcome the limitations described.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic view of a photoelectric coupling
module in accordance with an exemplary embodiment.

FIG. 2 is an isometric, exploded, and schematic view of the
photoelectric coupling module of FIG. 1.

FIG. 3 is a cross-sectional view taken along a line III-II of
FIG. 1.

DETAILED DESCRIPTION

Embodiments of the disclosure will be described with ref-
erence to the drawings.

FIGS. 1-3 show a photoelectric coupling module 100,
according to an exemplary embodiment. The photoelectric
coupling module 100 includes a substrate 10, a photoelectric
unit 20, a lens module 30, and a limiting element 40.

The substrate 10 is a printed circuit board and includes a
bearing surface 11. The substrate 10 defines a positioning
recess 12 in the bearing surface 11. The substrate 10 has two
opposite sidewalls 121 positioned in the bearing surface 11,
and a bottom wall 122 positioned below the bearing surface
11 and coupling the two opposite sidewalls 121. The two
opposite sidewalls 121 and the bottom wall 122 cooperatively
form the positioning recess 12. The positioning recess 12 is
substantially rectangular but can take other forms in other
embodiments.

The photoelectric unit 20 is positioned on the bearing sur-
face 11, and includes at least one light emitter 21, such as a
laser diode, and at least one light receiver 22, such as a photo
diode. The at least one light emitter 21 is electrically con-
nected to the substrate 10, and converts electronic signals into
corresponding light signals in a form of light rays. The at least
one light receiver 22 is electrically connected to the substrate
10, and receives and converts light rays into corresponding
electronic signals. The number of the at least one light emitter
21 is equal to the number of the at least one light receiver 22.
The at least one light emitter 21 and the at least one light
receiver 22 are linearly arranged.

In the embodiment, the photoelectric unit 20 includes two
light emitters 21 and two light receivers 22 arrayed collinear
with the light receivers 21.

The lens module 30 is a cuboid and is made of transparent
material, such as plastic or glass. The lens module 30 is
supported on the substrate 10. The lens module 30 includes a
top surface 31, a bottom surface 32, and two side surfaces 33.
The bottom surface 32 is opposite to the top surface 31, and
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the side surfaces 33 are opposite to each other. The side
surfaces 33 are substantially perpendicularly connected
between the top surface 31 and the bottom surface 32.

The lens module 30 defines an elongated first recess 311 in
the top surface 31. A cross-section of the first recess 311 taken
along a direction that is substantially perpendicular to length-
wise of the first recess 311 is triangular. The first recess 311
includes an inner surface 312 substantially perpendicular to
the top surface 31 and a reflection surface 313 tilting about 45
degrees relative to the inner surface 312.

A positioning portion 321 extends from the bottom surface
32 of the lens module 30. The positioning portion 321 is
adjacent to an edge of the bottom surface 32, and is coplaner
with a sidewall of the lens module 30. In the embodiment, a
thickness of the positioning portion 321 is slightly less than a
width of the positioning recess 12. A number of first lenses
322 are formed on the bottom surface 32, located within an
orthogonal projection of the reflection surface 313 onto the
bottom surface 32. In the embodiment, the first lenses 322 are
convex lenses. The first lenses 322 are arrayed collinear and
face the reflection surface 313, and are surrounded by the
positioning portion 321.

The lens module 30 defines a second recess 331 in one of
the side surfaces 33. The second recess 331 includes a first
surface 332 substantially parallel to the side surface 33. At
least two coupling portions 34 extend outward from the first
surface 332. The lens module 30 defines a third recess 333 in
the first surface 332. The third recess 333 includes a second
surface 334 substantially parallel to the first surface 332. A
number of second lens 335 are formed on the second surface
334, located within an orthogonal projection of the reflection
surface 313 onto the side surface 33. In the embodiment, the
second lenses 335 are convex lenses. The second lenses 335
are arrayed collinear and face the reflection surface 313, and
are received in the third recess 333.

The number of the second lenses 335 is equal to the number
of the first lenses 322. In the embodiment, the number of the
first lenses 322 or the second lenses 335 is four. An optical
axis of each second lens 335 is perpendicular to an optical
axis of each first lens 322. The optical axes of the first lenses
322 cross the optical axes of the second lenses 335 on the
reflection surface 313.

The limiting element 40 is rectangular and is made of
opaque materials. The limiting element 40 is positioned on
the substrate 10, and includes a first annular portion 41 and a
second annular portion 42 surrounded by the first annular
portion 41. The positioning recess 12 is defined between the
first annular portion 41 and the second annular portion 42. A
distance between the first annular portion 41 and the second
annular portion 42 is substantially equal to the thickness of
the positioning portion 321.

In assembly, the light emitters 21 and the light receivers 22
are mounted on the bearing surface 11 by a surface-mount
technology (SMT). The light emitters 21 and the light receiv-
ers 22 are surrounded by the positioning recess 12. The lim-
iting element 40 is added on the bearing surface 11 by glue. A
little of glue is injected into the positioning recess 12, the
positioning portion 321 is received in the positioning recess
12, resist the bottom wall 122 and glued by the little of glue.
The positioning portion 321 further contacts at least one of the
two opposite sidewalls 121 fully to increase resistance
between the positioning portion 321 and the two opposite
sidewalls 121 so as to prevent itself from slipping out the
positioning recess 12, and further prevent itself from shaking
relative to the substrate 10. The lens module 30 is connected
to the substrate 10 by the glue received in the positioning
recess 12. The first annular portion 41 and the second annular
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portion 42 surround the positioning portion 321. The first
annular portion 41 contacts an external surface of the posi-
tioning portion 321, and the second annular portion 42 con-
tacts an internal surface of the positioning portion 321. The
light emitters 21 and the light receivers 22 are surrounded by
the positioning portion 321. The first lenses 322 face the light
emitters 21 and the light receivers 22. The optical axes of the
first lenses 322 are aligned with the light emitters 21 and the
light receivers 22.

During the process of emitting the light rays, the light
emitters 21 emit light rays to the first lenses 322 along a
direction perpendicular to the bottom surface 32. The light
rays are converged by the first lenses 322, and are projected
onto the reflection surface 313. The reflection surface 313
reflects the light rays to the second lenses 335.

During the process of receiving light rays, the light rays
enter into the lens module 30 through the second lenses 335.
Thelight rays are converged by the second lenses 335, and are
projected onto the reflection surface 313. The reflection sur-
face 313 reflects the light rays to the first lenses 322. The light
rays are converged by the first lenses 323, and are projected to
the light receivers 22. The light receivers 22 convert the light
rays into electronic signals, and the electronic signals are
transmitted to the substrate 10.

Particular embodiments are shown and described by way
of illustration only. The principles and the features of the
present disclosure may be employed in various and numerous
embodiments thereof without departing from the scope of the
disclosure as claimed. The above-described embodiments
illustrate the scope of the disclosure but do not restrict the
scope of the disclosure.

What is claimed is:

1. A photoelectric coupling module, comprising:

a substrate comprising a bearing surface, and further com-
prising two opposite sidewalls positioned in the bearing
surface and a bottom wall positioned below the bearing
surface and coupling the two opposite sidewalls, and
defining a positioning recess formed by the two opposite
sidewalls and the bottom wall in the bearing surface;

a photoelectric unit positioned on the bearing surface; and

a lens module comprising a top surface, a bottom surface
opposite to the top surface, and a side surface connected
between the top surface and the bottom surface; the lens
module defining a first recess on the top surface, the first
recess comprising a reflection surface tilting about 45
degrees relative to the bearing surface; the lens module
comprising a plurality of first lenses formed on the bot-
tom surface, a positioning portion extending downward
from the bottom surface, and a plurality of second lenses
formed onthe side surface; optical axes of the first lenses
crossing optical axes of the second lenses on the reflec-
tion surface; the positioning portion received in the posi-
tioning recess and glued to the bottom wall by glue; the
first lenses aligned with the photoelectric unit;

wherein a thickness of the positioning portion is slightly
less than a width of the positioning recess, the position-
ing portion contacts at least one of the two opposite
sidewalls fully to prevent the positioning portion from
slipping out the positioning recess.

2. The photoelectric coupling module of claim 1, compris-
ing a limiting element positioned on the bearing surface,
wherein the positioning portion is limited by the limiting
element.

3. The photoelectric coupling module of claim 2, wherein
the limiting element comprises a first annular portion and a
second annular portion surrounded by the first annular por-
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tion; the first annular portion and the second annular portion
cooperatively limit the positioning portion.

4. The photoelectric coupling module of claim 3, wherein
the limiting element is made of opaque materials.

5. The photoelectric coupling module of claim 1, wherein
the number of the first lenses is equal to the number of the
second lenses.

6. The photoelectric coupling module of claim 1, wherein
the first lenses are surrounded by the positioning portion.

7. The photoelectric coupling module of claim 1, wherein
the positioning recess surrounds the photoelectric unit.

8. A photoelectric coupling module, comprising:

a substrate having two opposite sidewalls and a bottom
wall coupling the two opposite sidewalls and defining a
positioning recess formed by the two opposite sidewalls
and the bottom wall;

a photoelectric unit positioned on the substrate; and

alens module comprising areflection surface, a plurality of
firstlenses, and a plurality of second lens; optical axes of
the first lenses crossing optical axes of the second lenses
on the reflection surface; the lens module further com-
prising a positioning portion extending downward from
a bottom surface thereof, the positioning portion
received in the positioning recess and glued to the bot-
tom wall by glue; the first lenses aligned with the pho-
toelectric unit;

wherein a thickness of the positioning portion is slightly
less than a width of the positioning recess, the position-
ing portion contacts at least one of the two opposite
sidewalls fully to prevent the positioning portion from
slipping out the positioning recess.

9. The photoelectric coupling module of claim 8, compris-
ing a limiting element positioned on the bearing surface,
wherein the positioning portion is limited by the limiting
element.

10. The photoelectric coupling module of claim 9, wherein
the limiting element comprises a first annular portion and a
second annular portion surrounded by the first annular por-
tion; the first annular portion and the second annular portion
cooperatively limit the positioning portion.

11. The photoelectric coupling module of claim 10,
wherein the limiting element is made of opaque materials.

12. A photoelectric coupling module, comprising:

a substrate comprising a bearing surface, and further com-
prising two opposite sidewalls positioned in the bearing
surface and a bottom wall positioned below the bearing
surface and coupling the two opposite sidewalls, and
defining a positioning recess formed by the two opposite
sidewalls and the bottom wall in the bearing surface;

a photoelectric unit positioned on the bearing surface;

a lens module comprising a top surface, a bottom surface
opposite to the top surface, and a side surface connected
between the top surface and the bottom surface; the lens
module defining a first recess on the top surface, the first
recess comprising a reflection surface tilting about 45
degrees relative to the bearing surface; the lens module
comprising a plurality of first lenses formed on the bot-
tom surface, a positioning portion extending downward
from the bottom surface, and a plurality of second lenses
formed onthe side surface; optical axes of the first lenses
crossing optical axes of the second lenses on the reflec-
tion surface; the positioning portion received in the posi-
tioning recess and glued to the bottom wall by glue; the
first lenses aligned with the photoelectric unit; and
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a limiting element comprising a first annular portion posi-
tioned on the bearing surface and a second annular por-
tion positioned on the bearing surface and surrounded by
the first annular portion;

wherein a thickness of the positioning portion is slightly 5
less than a width of the positioning recess, the position-
ing portion contacts at least one of the two opposite
sidewalls fully to prevent the positioning portion from
slipping out the positioning recess;

wherein the positioning portion locates between the first 10
annular portion and the second annular portion, the first
annular portion and the second annular portion both
contact the positioning portion to further prevent the
positioning portion from slipping out the positioning
recess. 15

13. The photoelectric coupling module of claim 12,

wherein the limiting element is made of opaque materials.

14. The photoelectric coupling module of claim 12,

wherein the number of the first lenses is equal to the number

of the second lenses. 20
15. The photoelectric coupling module of claim 12,

wherein the first lenses are surrounded by the positioning

portion.

16. The photoelectric coupling module of claim 12,

wherein the positioning recess surrounds the photoelectric 25
unit.



